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Community annotation in non-model 
organisms

• Manual annotation can improve the value and accuracy of 
computationally predicted gene models

• Non-model genomes with small research communities 
usually lack resources to hire dedicated curators for 
manual annotation

• Community annotation can harness the expertise of the 
scientific community for genomes with fewer curation 
resources

• Can community manual annotation of non-model 
genomes be performed across many genomes?

• What level of manual annotation can a distributed 
community achieve?

Methods: Community annotation in the I5k 
pilot project

• The i5k pilot project sequenced, assembled and 
annotated 28 genomes1 (Figure 1)

• A community of researchers was established around the 
i5k pilot project, with a coordinator for each genome

• The i5k Workspace@NAL was initiated to provide genome 
database and centralized curation for arthropod genomes2

(https://i5k.nal.usda.gov/)
• Bi-weekly conference calls were initiated to organize the 

community, and Apollo training was performed
• A set of guidelines were generated that curators should 

adhere to3

• Curation entailed structural and functional annotation of 
computationally predicted gene models via the Apollo 
curation software4

• Manual annotation results from 26 out of 28 i5k pilot 
genomes from Apollo were evaluated 

• The types of changes that occurred during the manual 
curation process in three completed projects were 
evaluated with the gff-cmp-cat software5

Results 
Annotator behavior

• We recruited over 200 curators (Fig. 2), 35% of whom 
worked on >1 organism (Fig. 3)

Manual annotation results
• Over a 4-year period, annotators for 26 organisms 

generated 16,647 annotations (annotator; 452/organism; 
Figure 4)

• In three organisms where one round of manual annotation 
is fully completed, 75% of curated models had structural 
modifications (Table 1)

Conclusions
• Large communities can manually annotate across non-model 

organisms, given the appropriate setup
• The nature of manual changes can be assessed 

computationally, but identifying the biological validity of the 
changes to the manually annotated models at scale is 
challenging

Figure 2. The number of 
curators per organism 
demonstrates a variety of 
community sizes, with some 
organisms having quite robust 
curation communities. 

Figure 3. 35% of curators work 
across more than one organism, 
demonstrating the utility of 
hosting multiple arthropod 
genomes in one centralized 
database. 

Figure 4. Number of manually 
annotated gene models per 
organism. Annotation activity 
differs greatly among 
communities.

organism
Models	with	

structural	changes
Total	number	of	
curated models

Proportion	
structurally	changed	

models/total
Anoplophora
glabripennis6 863 1144 0.75

Cimex lectularius7 1026 1354 0.76

Oncopeltus fasciatus 1159 1518 0.76

Table 1. The number of structurally changed models vs. total 
number of curated models for three organisms. The extent of 
structural modifications to computationally predicted gene 
models performed by the annotation community suggests that 
when manual annotation was performed, improvements of the 
basic gene structure were necessary 75% of the time. 
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Figure 1. General community manual annotation workflow for the i5k 
pilot project. 
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